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Estimating the Start Time of Ringdown Gravitational Waves Using Deep Learning
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Examination of Discrimination between Left and Right Ears Using Ear Acoustic Characteristics
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S0SCast # A L\-KEHMBEB DEERFIEICET SR
Research on Transmission Characteristics of Disaster Relief Signals Using S0SCast
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In this study, SOSCast is used in the case that the communication station breaks down and becomes
unusable due to trouble or disaster. SOSCast is SOS message propagate application. I evaluate the
collection rate of SOS message and the number of transmissions at the terminals of affected people

by using computer simulation.
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Development of Automatic Tomato Harvesting System for Pot Cultivation
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Mitigation of Internal Heat Generation in High Brightness Organic Light-emitting Diodes through
Pulse Current Driving
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Tn this study, the electric and luminescence characteristics of organic light—emitting diodes (OLEDs)
driven by direct current (DC) or pulse current were examined, and the corresponding effects of the
driving methods (DC and pulse current) on such electric and luminescence characteristics were analyzed.
The structure of the fabricated OLED comprises an indium tin oxide anode, an N, N —-di-1-naphthyl-
N, N’ —diphenylbenzidine hole transport layer, tris(8-quinolinolato)aluminum electron transport layer
and light—emitting layer, a lithium fluoride electron injection layer, and an aluminum cathode. Based
on the conducted analysis, it was found that in the case of applying DC, the voltage of the OLED
increased with an increase in current density. However, a decrease in the voltage was observed during
high current density. Such unnatural behavior was not observed when the OLED was driven by pulse
current. Furthermore, the rolloff characteristic (i.e., reduced current efficiency of luminescence
due to increased current density in a high brightness region caused by self-heating in OLEDs) was
mitigated through pulse current driving. Hence, it can be concluded that compared to DC driving,

pulse current driving can effectively reduce internal heat generation in OLEDs.
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Time-series Evaluation of Tomato Growth Conditions Using Machine Learning
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Electrical Discharge Machining with MAX Phase Ceramics Tool Electrode
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Development of Electron Injection Layer for Realization of n-channel Organic Field-Effect
Transistor
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In this study, to realize high performance n—channel organic field-effect transistors (OFETs), the
process of electron injection and the hole-blocking characteristic of the electron injection layer
were analyzed with respect to the sandwich—type device featuring an organic semiconductor layer with
a wide band gap that can transport both holes and electrons. The structure of the developed OFET
comprises an indium tin oxide cathode, an electron injection layer, an organic semiconductor layer,
a lithium fluoride hole-blocking layer, and an aluminum anode. This structure can aid in realizing
an electron—dominant device because the lithium fluoride layer inhibits hole injection from the anode
to the organic semiconductor layer. The electron injection layer comprises polyethyleneimine

polyethyleneimine ethoxylate, and lithium fluoride. Based on the conducted analysis, it was found
that enhanced current density-voltage characteristics were demonstrated by the developed OFET having
polyethyleneimine as the electron injection layer. Furthermore, the said developed OFET demonstrated
a better hole-blocking characteristic than other OFETs. Hence, it can be concluded that a

polyethyleneimine layer can serve as an effective electron injection layer for n—channel OFETs
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A Study on Human Detection by Room Transmission Characteristics
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Shape Optimization for the Hammer of Hammering Test by Numerical Analysis
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Mechanical Properties of EDMed MAX Phase Ceramics
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Electrical Discharge Coating Using TiN Sintered Body
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In previous studies, when EDM was performed using a titanium nitride (TiN) sintered body as a tool
electrode, the surface of the Ti alloy was stably coated. It was observed that the film could be
controlled by discharge duration and discharge current. Therefore, in this study, to more accurately
control the TiN film, we clarified the effect of processing conditions other than the aforementioned
on the film characteristics. The TiN sintered body produced using the SPS method was machined into
a cylindrical shape with a diameter of 5 mm and adhered to the tip of a copper round bar using a
conductive adhesive to form a tool electrode. The workpiece was Ti alloy (Ti-6A1-4V). The surface
roughness of the machined surface was measured, the elemental analysis of the machined surface was
performed, and the film characteristics were evaluated by observing the cross section and surface.

The machining conditions of machining atmosphere were varied. Consequently, the ratio of nitrogen on
the machined surface was larger in the air than in the EDM oil, and the color of the machined surface

was close to the gold color of TiN.
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Risk Prediction by Moving Vehicles Recognition using Wide Angle Camera
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In this study, we design a system that detects an approaching vehicle from behind and predicts the
risk. The system includes a fish—eye camera, single—board computer, speaker, and mobile battery
This system is compact, lightweight, and capable of running for 2 h. To detect vehicles approaching
from behind a bicycle with high accuracy, the system combines MaskFlownet, which estimates optical
flow using deep learning, with geometric transformations. In addition, it analyzes 3D data using
struct2depth, which estimates depth maps and ego—motion using deep learning. The size and shape of
the vehicle are estimated from the detection result and the distance to the vehicle, and the vehicle
type classification is determined. The positional relationship between the bicycle and the vehicle
is estimated based on the position of the vehicle on the image, distance to the vehicle, and ego—
motion of the camera. The system predicts the risk according to the vehicle type classification and
proximity to the vehicle. Consequently, the average detection distance was 14.5 m, with 2 false
positives. The discrimination of vehicle classification and estimation of positional relationship

were both sufficiently accurate
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A Study on the Relationship between the Geometrical Shapes and the Biometrical Acoustic
Characteristics of Human Ear Canal
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Micro Hole Machining of MAX Phase Ceramics

He FAR: EFRB A TLIFER (&F RE #%%)

MAX fHE 7 X » 7 2 MaaAX, (n=1,2,3) OETHRINIZ=0baWTh Y, MITEBEEITHE, AL A KT
F, XIIRFELTEREZRL VD, MAXHHE T 2 v 7 AIER BRSNS, EXUREN, MEERME L V-5
A BR T L, BRE, @M, BRI E Wolot T I v 7 AR E R TWA D, &
ERBEFAK CHEA SN D/ A e 72 E~OANfE SN TS, —FHT, ¢500 pm FRED
ﬁﬁﬁﬁﬁ%éﬂéi5@%%%1&%#%Léﬂf“@w.mxmﬁ7:yﬁxi%%$%ﬁb,ﬂoww
MINFRETH D Z LD, HEMLL RIV VIR ES THL B2 b5, & 2 TR TIE, MAX Mt
T AOMMM TEMOREZBME LT, BEMTE KU AITIC X 2800700 TRHEZ B 520023 2
ZEEREMNET S BHEMLIZE T, MIERSEAECM LRI THE & T HEMEFEC K IE T 2
EHLMCT D, RUVIITICEBOTE, MTRERSANY, KITOFELFMT 5.

BFE2/ONI_TFTHREESHORTHAB L AEICRIEZTRICAEBEOEE
Effect of Oxidation Treatment on Interfacial Microstructure
and Strength of Pure Titanium / Zirconia Sintered Bonding Material
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Study on Factors Causing Collapse of Snow Bank
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Development of Supporting System for Crack Inspection on Concrete Using an MR Device
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In recent years, the deterioration and damage of concrete structures, such as bridges and
tunnels, have increased; therefore, it is necessary to inspect such structures. Conventionally,
inspectors trace cracks directly on the concrete surface with chalk, drawing a line and recording
its width and length. Then, the cracks are sketched, and finally, the wall and crack data are
registered as CAD data. However, this method requires a lot of time
To solve this issue, we aimed at developing a system that supports efficient crack tracing and
recording of crack length using Hololens2, which displays 3D holograms superimposed on real space.
Unity was used for development. Crack tracing and recording are streamlined by the system using

HoloLens2, whereas CAD data creation is streamlined by the system using the data saved in HoloLens2
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Statistical Evaluation of ASMR Activation by Natural Environmental Sounds
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Development of Porous Titanium-based Composites with Biopolymer for Enhanced Biocompatibility
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A Study of Wildlife Damage Control Using Deep Learning
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In recent years, wildlife populations have increased owing to social problems such as depopulation
and aging in mountain villages, and they have begun to appear in human settlements. It is regarded
as a problem because of the damage it causes to crops and the danger it poses to people. The future
is expected to see habitat expansion because of an increase in wildlife populations. Thus, appropriate
damage countermeasures must actively be pursued. In this study, I aimed to build a system that
accurately detects and classifies wildlife using deep learning and issues alerts based on the results
of detection. The detector identifies animals from the video and classifies them into five classes:

“antelope” , “bear” , “boar” , “deer” , and “other” , which includes small animals. I annotated
the video footage captured by a camera installed in the mountains, created a data set, and trained
the system using it. As a result of the verification, a detection rate of approximately 80% was
obtained across all classes. I developed a system that uses a detector to extract results from a
video footage and provide alerts on specific animals. Finally, an operation test using the system

was performed, and its practicality was confirmed
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A Study of High Quality CZTS Thin Film Solar Cells by Controlling Hetero Stacked Structure
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Microstructure and Strength of Titanium Particle Dispersed Al-Li Alloy Composites by Sintering
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Synthesis of Bio-based Superabsorbent Polymers by Environmentally Friendly Processes
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Development of Highly Physiological Functional and Easy Cooking Heat-Moisture Treatment Brown
Rice.
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Currently, the harmful effects of super—-processed foods on health have been a problem. And
ingestion of whole grains foods are recommended. But, the harmful effects of wheat gluten are also
recognized, so non gluten whole grains foods are limited to brown rice and brown oats. Therefore
we focused brown rice

Brown rice is certainly rich in nutrients such as minerals and vitamins, on the other hand, it
also has disadvantages such as difficulty in cooking

The reason is, brown rice doesn’t absorb water compared to white rice. So far, we have found from
previous research that Heat-Moisture Treatment of brown rice increases the amount of functional
ingredients such as resistant starch in brown rice

Also, Heat-Moisture Treatment is a process of heating in a low moisture state where starch doesn’t
gelatinize. In addition to that this is a safe processing process that doesn’t use chemical
substances.

And, we focused on the amount of amylose in brown rice. So, we used middle amylose brown rice
“koshihikari” and, Non amylose brown rice “sticky rice”, both rice are processed, and examined the

difference in effect
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Development of Heat-moisture Treated Rice Bran

with Good Storage and Food Utilization and High Physiological Functions
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Preparation of Cu,GeS;—based Thin-film Solar Cells
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CusGeSs (CGS) is expected to function as a light absorption material for In, Ga, and Se—free thin-
film solar cells owing to advantageous physical properties (band gap of 1.5 to 1.6 eV and optical
absorption coefficient greater than 10* cm!). The effect of Na addition to CGS thin films was
investigated by comparing Na—free CGS and Na—doped CGS. First, CGS thin films were prepared by the
co—evaporation of Cu, Ge, and cracked S. The Cu/Ge composition ratios of the as—prepared CGS thin
films were 1.56, 1.60, 1.67, 1.71, and 2.00. After that, the films were used to fabricate
photovoltaic cells with a glass/Mo/CGS/CdS/Zn0:A1/Al structure. Raman spectroscopy showed that the
Na-doped CGS had a monoclinic structure, and that Na—-free CGS had both monoclinic and cubic
structures. These results indicate that Na addition promoted a single—phase monoclinic structure
Thin—film solar cells using Na—doped CGS thin films, which were prepared from as—prepared films
having a Cu/Ge composition ratio of 2.00 exhibited an open—circuit voltage of 0.326 V, a short-
circuit current density of 0.961 mA/cm?, a fill factor of 0.265, and a conversion efficiency of
0.0830%. On the other hand, Na-free CGS thin-film solar cells did not exhibit good photovoltaic

characteristics
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Investigation of Hydrogen Peroxide Production in Zinc Oxide Photocatalyst
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A photocatalyst is a material that absorbs light and enters an excited state, producing excited
electrons and holes, and generating radicals from the surrounding 0. and H.0. Among the radicals
produced, H:0, is excellent as an oxidizing agent, and therefore the search for the photocatalysis
that efficiently produces H:0, was performed.

In this study, zinc oxide and visible light-responsive g—CiN, photocatalyst were used, which had
an extremely high H.0; production efficiency compared to other photocatalysts. Influences on the
kinds of alcohol-based hole scavengers on the metal-free and metal-doped ZnO photocatalysts were
also investigated.

As a result, we observed that the efficiency of H,0, production was dependent on the hole
scavengers that suppressed the recombination reaction of the photocatalysis by the surface
reactions of holes and alcohols adsorbed on the photocatalysis. It was speculated that these
results were deeply related to the adsorption of the hole scavenger to the surface structure of the

photocatalyst
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Influence of the Ultrasonic OH-radical Formation on the Existence of Microbubbles
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Flow Analysis of Powder Snow Avalanche for Actual Terrain
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